Functional analysis of Trypanosoma brucei PUF1.
The genomes of Trypanosoma brucei, Leishmania major and Trypanosoma cruzi each encode 10 proteins with PUF domains. PUF domain proteins from yeast and metazoa have been shown to bind RNA and to regulate mRNA stability and translation. Phylogenetic analysis suggested that the PUF proteins were duplicated and diverged early in evolution, and that most PUF proteins were lost during the evolution of mammals. Depletion of any of the first nine T. brucei PUF protein mRNAs by RNA interference had no effect on cell growth; combined depletion of PUF1 and PUF3, PUF3 and PUF4, and PUF1 and PUF4 mRNAs also had no effect. In conflict with a previous report, procyclic trypanosomes lacking PUF1 genes grew normally and we could find no evidence that PUF1 is required for growth of trypanosomes in culture. Depletion or elimination of PUF1 mRNA did not affect the abundances of any other mRNAs, as detected in microarray analysis, and also had minimal effects on the proteome. (In control experiments, treatment of bloodstream and procyclic cells with 100 ng/ml tetracycline also had no detectable effects on the transcriptome and proteome.) PUF1 preferentially bound to retroposon RNAs and was not associated with polysomes. We suggest that, as in yeast, there may be functional redundancy among the Kinetoplastid PUF proteins, or they may be involved in fine-tuning gene expression together with other proteins. Alternatively, PUF proteins may be needed in differentiating trypanosomes or in non-culturable life-cycle stages.